Ontogeny of hepatic nuclear triiodothyronine receptor isoforms in the rat.
We have determined the contribution of the thyroid hormone receptor (TR) isoforms TR alpha 1 and TR beta 1 to the postnatal rise in rat hepatic nuclear T3-binding capacity. In agreement with previous studies, total hepatic nuclear binding capacity rose by about 8-fold from the 19th day of gestation to young adulthood at 2 months of age (0.10 +/- 0.03 to 0.86 +/- 0.17 pmol/mg DNA). The levels of specific TR species were measured by immunoprecipitation of T3-binding activity from hepatic extracts using a panel of antisera directed against specific regions of the TR isoforms. The difference between receptor immunoprecipitated with antibody against TR beta 1 and that precipitated with an antibody against an identical region in both TR beta 1 and TR alpha 1 was tentatively assumed to represent TR alpha 1. TR alpha 1 accounted for virtually all T3-binding activity in fetal liver on gestational day 19 (G19), increased by 2-fold shortly after birth, and remained constant thereafter. TR alpha 1 mRNA, on the other hand, was highest in concentration on G16 and fell by 50-75% in the adult. TR beta 1 was undetectable by immunoprecipitation of hepatic extracts from fetuses on G19. However, Northern analysis showed the presence of TR beta 1 mRNA in the fetal liver, which rose in concentration by 3- to 4-fold in late gestation and then remained constant. The contribution of TR beta 1 to total binding capacity rose to 33% and 40% on postnatal days 15 and 30, respectively, and to 80% in the adult liver. Immunohistochemical analyses of hepatic sections confirmed the presence of very low levels of TR beta 1 in fetal liver as early as G16 and G19, and a sharp rise in TR beta 1 protein concentration in the postnatal period. This indicated that the increase in TR beta 1-binding capacity results from increased TR beta 1 mass. The increase in TR beta 1-binding capacity, thus, is due to increased translational efficiency of the beta 1 mRNA or stabilization of the TR beta 1 protein. The prominence of TR alpha 1 in both rat fetal liver and fetal brain, as previously demonstrated in our laboratory, raises the possibility that this receptor isoform may carry out specialized functions in the fetus and that TR beta 1 subserves still other functions at later stages of development.(ABSTRACT TRUNCATED AT 400 WORDS)